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Abstract
Little is known about the consumption of medical and surgical services by the most informed consumer
in the health care market: the physician-patient. Such knowledge should be important for the under-
standing of the role of information on consumption, supplier-induced demand, the doctor-patient rela-
tionship, unnecessary medical services, and the adequacy of professional practices to the real health
needs of the "ordinary patient." We measured by questionnaire the standardized consumption of seven
common surgical procedures. Except for appendectomy, the age- and sex-standardized consumption
for each of the common surgical procedures was always significantly higher in the general population
than for the "gold standard" of physician-patients. The data suggest that (a) contrary to prior research,
doctors have much lower rates of surgery than does the general population; and (b) in a fee-for-services
health care market without financial barriers to medical care, less-informed patients are greater con-
sumers of common surgical procedures.
Studies on consumption of medical and surgical care by "physician-patients" are
scarce, despite the key position of the medical doctor, as a most informed consumer,
to recognize the risks as well as the benefits of health services. Only the use of
psychoactive substances by members of the medical profession appears to be of major
interest, judging by the number of articles and studies published in medical journals
(about 40 references, according to MEDLINE).
However, knowledge about the use of other medical services by physicians could
shed light on important issues, such as the influence of information on consumption,
We are indebted to the physicians, lawyers, and general-population respondents who completed the ques-
tionnaire; to Rodolfo Saracci, MD, from IARC, Lyon for useful comments on the manuscript; to Luigi
Di Giacinto, who managed the computer aspects of the work; to Elio Geninasca for graphic assistance;
and to Manuela Perucchi for bibliographic research.
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supplier-induced demand, the doctor-patient relationship, and the adequacy of pro-
fessional practices. In contrast, the "ordinary" patient is notoriously lacking in infor-
mation about the quantity and the quality of the "health goods" necessary to maintain,
restore, and improve health. In this view, physician consumption of care could repre-
sent a reference "use value" in particular as an indicator of physician-induced demand;
it can therefore be regarded as a "gold standard" for standardized comparisons of
use rates among different populations (7).
About 20 years ago, Bunker and Brown published a study (5) in which the
consumption of surgical services by physicians, lawyers, Protestant ministers, busi-
nessmen, and the general population was compared. To our knowledge, that study
was the only one to investigate this field. The Bunker and Brown study, which sug-
gested that "as the public becomes more fully informed, the demand for surgical
services will increase," has received great attention, particularly among health econo-
mists. The study was cited in the chapter on supplier-induced demand of one of the
main texts on health economics (11) and received attention in many articles and
studies (55 citations according to Science Citation Index).
We conducted a similar study assuming consumption by physician-patients as
a gold standard for our comparative analysis and using (in contrast to Bunker and
Brown's study) strictly the same methodology in collecting data on surgical rates for
physicians, lawyers, and the general population. These consumers act in a homoge-
nous fee-for-service health care market (Switzerland) in which financial barriers to
medical care for the whole population were largely removed 80 years ago.
SUBJECTS AND METHODS
Seven common surgical procedures were selected: tonsillectomy, appendectomy, dila-
tation and curettage, hysterectomy, herniorrhaphy, hemorrhoidectomy, and chole-
cystectomy. These procedures account for about 25% of all surgical procedures
performed in Canton Ticino, Switzerland.
The following population groups (adult: 30-69 years old, "children": 0-39 years
old) were included in the study.
1. Physicians (N = 1,522): all male physicians authorized to practice in Canton Ticino, Swit-
zerland (N = 332); all female physicians authorized to practice in Ticino and (to reach a
sufficient number of cases) in the Swiss cantons of Aargau, Basel City, Bern, Fribourg,
Geneva, Neuchatel, Sant-Gallen, and Vaud (N = 433); all male (N = 369) and female
(N = 388) children of male physicians of Canton Ticino.
2. Lawyers (N = 826): all lawyers authorized to practice in Canton Ticino (N = 259), their
spouses (N = 188), and their male (N = 193) and female (N = 186) children.
3. General population (N = 2,960): a representative sample of the Ticino general population
drawn from the WHO MONICA Project (male, N = 746; female, N = 808) and their
male (N = 728) and female (N = 678) children. The methodology of the Ticino WHO
MONICA Project sampling has been described elsewhere (13).
The survey was performed with mailed questionnaires (self-administered and
anonymous with a separate reply card) from June through October 1987 for Ticino
male physicians, selected Swiss cantons' female physicians, Ticino male lawyers, and
the Ticino general population MONICA sample. After recall (January 1988), the
final response rates were 86% for male physicians, 82% for female physicians, 90%
for male lawyers, and 95% for the MONICA general population sample.
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Table 1. Comparison Key Between Groups
Surgical procedure
Tonsillectomy
Appendectomy
Dilatation and curettage
Hysterectomy
Herniorrhaphy
Hemorrhoidectomy
Cholecystectomy
"Gold
CPhys
CPhys
FPhys
FPhys
TPhys
TPhys
TPhys
standard"
[N = 757]
[N = 757]
[N = 433]
[N = 433]
[N = 765]
[N = 765]
[N = 765]
CLaw
CLaw
FLaw
FLaw
TLaw
TLaw
TLaw
Comparative groups
[N = 379]
[N = 379]
[N = 188]
[N = 188]
[N = 447]
[N = 447]
[N = 447]
CGP [N = 1406]
CGP [N = 1406]
FGP [N = 808]
FGP [N = 808]
TGP [N = 1554]
TGP [N = 1554]
TGP [N = 1554]
Abbreviations: CPhys = male and female children of physicians; FPhys = female physicians; TPhys
= total male and female physicians; CLaw = male and female children of lawyers; CGP = male and
female children of the general population respondents; FLaw = spouses of lawyers; FGP = fe-
male respondents in the sample of the general population; TLaw = total male lawyers and their spouses;
TGP = total male and female respondents in the adult sample of the general population.
The questionnaire requested the following information for each group: year of
birth; profession (for the general population sample only); medical specialty (for
physicians only); marital status; number of children; whether close relatives or friends
were physicians; whether and at what age respondent, spouse, and children had under-
gone each of the specified operations (tonsillectomy and appendectomy for children
only). For nonphysician respondents, lay terms were included—e.g., appendix re-
moval for appendectomy, etc. The ages of spouses and children were included.
The comparative analyses among the groups were based on the proportion of
respondents, spouses, or children in each group who were reported to have had the
operation. The groups differed in mean age and in the gender mix. As the risk of
having a surgical procedure varies according to those specific exposure factors, all
operation rates were adjusted by age and sex to a standard population. The reference
population used for standardization was the Ticino general population, composed
of 11% males and 17% females, ages 30-39; 38% males and 39% females, ages 40-
49; 31% males and 30% females, ages 50-59; and 20% males and 14% females,
ages 60-69. For children, the proportions were 11% males and 12% females (ages
0-9); 36% males and 35% females, ages 10-19; 36% males and 37% females, ages
20-29; and 17% males and 16% females, ages 30-39. The proportion of males was
48% and of females was 52% for adult participants and, respectively, 52% and 48%
for children. Specific surgical rates were calculated for each of the age and sex groups
for all of the adults and children in the study. Those rates then were applied to the
standard population to calculate comparable prevalence rates within the analyzed
groups for each surgical procedure. The difference in operation rates between physi-
cians, lawyers, and the general population was analyzed by the chi-square test, and
the standard errors of the age- and sex-adjusted operation rates were calculated.
To compare the prevalence of common surgical procedures, the groups listed
in Table 1 were from the "physician population" and therefore were considered the
gold standard. Consequently we compared the gold standard groups to the compara-
tive groups, as shown in Table 1, for each surgical procedure.
The effectiveness index, presented with the surgical-use rates in Table 2, is the
ratio of the standardized patient consumption to the physician-patient consumption.
The index was named DOME (7) because it intends to measure the diversity of
medical effectiveness.
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Assuming that
Patient consumption _ PC (i)
Physician-patient consumption PPC (i)
where (i) represents the type of consumption measured, we will find:
• adequacy of care and optimal effectiveness, if DOME = 1;
• a trend toward overconsumption and waste of resources, if DOME > 1; and
• a trend toward underconsumption and lack of care, if DOME < 1.
In this study, the "ordinary" patient consumption and physician consumption
are expressed in standardized rates for each of the common surgical procedures that
we analyzed.
RESULTS
Table 2 shows the surgical procedures performed on physicians and their families
(gold standard), lawyers and their families, and the general population. The data
are presented by standardized rates and values of the effectiveness index (DOME).
Figure 1 gives a graphic display of the index value. For each procedure considered
(except appendectomy), the standardized rate for the general population was higher
than that for the physicians (from 19% to 84% higher). For six of those procedures,
the differences reach statistical significance (from/? < .05 top < .001). By contrast,
lawyers had no surgical rate significantly different from those found for physician-
patients. Appendectomy appears to be the most adequate surgical procedure per-
formed. There were no sex-specific differences in surgical rates for tonsillectomy,
herniorrhaphy, or hemorrhoidectomy. However, for cholecystectomy, the difference
in rates between physicians and the general population (index value = 1.84; p <
.02) was entirely due to the large differences between the female rate in the general
population and in the physicians (female physicians = 1.96%, female participants
from the general population = 6.45%; p < .001). Table 3 presents the total overcon-
sumption calculated for the general population and lawyers relative to the gold stan-
dard represented by the physician-patients for the seven common surgical procedures
considered in the study. The general population accounts for an excess of 32.7%
(p < .001) and lawyers for a not statistically significant 5%.
DISCUSSION
In our view, this study does not suffer from any major methodological bias. The
survey was performed using the same procedure for all of the participants, the same
variables were used to describe the surgical procedures, and lay terms were included
for the nonphysician respondents.
The very high response rates (from 82-95%) indicate that there is only a small
potential for selection bias. No additional effort was therefore undertaken to collect
supplementary information regarding nonresponders. Designating physician con-
sumption as the gold standard does not imply that this is the proper standard for
appropriate, effective care; there is no information on outcomes in relation to the
rates. However, as the standard is the real rate observed, it does give an important
indication of physician-induced demand.
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Figure 1. Graphic display of effectiveness index (DOME) of surgical consumption. Value
1 is the reference value (gold standard) for each surgical procedure equivalent to the
standardized rate for the physician-patient. For details regarding the composition of the
comparison groups for each surgical procedure, see Table 1.
Table 3. Total Overconsumption (in percentage) of Common Surgical Procedures Relative
to the Physican-patient Consumption
Groups
Lawyers
(N = 826)
General population
(N = 2960)
Overconsumption
Statistical significance
+ 5%
NS
+ 32.7%
p < .001
NS = not significant.
Furthermore, the study has been carried out in a country (Switzerland) where
physicians are paid on a fee-for-service basis and where almost no financial barriers
prevent less affluent people from obtaining medical care. The Swiss health insurance
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system allows everybody the opportunity to benefit from any "scientifically proven"
diagnostic and therapeutic service (10). As explanatory variables for differences in
use, economic factors could in this case only act on the supply, not on the demand,
side. Another explanation could be possible confounding through different rates of
disease between social and occupational groups. However, there is little evidence for
important differences in underlying disease rates among the procedures studied. Thus,
the differences that we found seem to represent real differences in use between the
groups that we examined.
Therefore, some conclusions can be drawn about the role of information on
consumption, the problems of the supplier-induced demand, the patient-doctor rela-
tionship, unnecessary medical services, and the adequacy of the medical activity to
the health needs of the consumers.
The main conclusion of this study is that in a fee-for-service health care market
without financial barriers to medical care, less-informed patients have the highest
consumption of common surgical procedures. This result directly contradicts the
study performed 20 years ago by Bunker and Brown (5) which also considered physi-
cian-patient consumption to be a gold standard. Our study suggests, in contrast,
that as the public becomes more informed, the demand for common surgical proce-
dures will decrease.
To explain these conflicting findings, certain factors should be considered. First,
methodological differences exist between the two studies. Bunker and Brown analyzed
the consumption of physicians, lawyers, Protestant ministers, and businessmen of
Santa Clara and some other California counties using a standardized questionnaire
for determining the prevalence of surgical care in these "professional" groups. The
surgical rates from U.S. hospital-discharge data were used to estimate the consump-
tion of the general population. A life-long surgical history was obtained by question-
naire for each of the professional subjects interviewed in California.
The extrapolation of hospital-discharge data, however, as a cross-sectional view
of a given situation at a specific point in time may incorrectly estimate the surgical
rates in the population due to possible time trends in the probability of surgery.
Therefore, the major factor that could explain the conflicting results in the two
studies is the fact that the U.S. health care market had then, as today, considerable
financial barriers preventing the whole population (particularly less affluent groups)
from benefiting from medical care (1;2;9).
Not surprisingly, Bunker and Brown found, even beyond the methodological
problem cited above, that "overall operation rates for physicians and the other profes-
sional groups studied were estimated to be 25% to 30% higher than for the country
as a whole." Furthermore, if one considers that the professional groups analyzed
"lived in a geographic area of high physician and bed-to-population ratios and high
per capita income," their overconsumption, compared to the whole U.S. population,
is not very surprising.
Bunker and Brown also tried to compare the surgical consumption of their Cali-
fornia professionals with that of the general population living in the English region
of Oxford. This kind of comparison has to be interpreted with caution, as the organi-
zation and financing of medical care in the United States and the United Kingdom
differs (in the United Kingdom, the doctor is not paid on a fee-for-service basis,
which is the case in the United States, and the U.K. patient must consult a general
practitioner before seeing a specialist). Additionally, there are differences in practice
style, philosophy, and notions of appropriate medical and surgical procedures be-
tween U.S. and U.K. doctors (3; 12).
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The same author (Bunker) suggested in a previous study (4) that the greater
surgical activity in the United States as compared to the United Kingdom was due,
among other reasons, to the "fee-for-services, solo practice and a more aggressive
therapeutic approach (which) appear to contribute to the greater number of opera-
tions in the United States."
Therefore, it seems that the main conclusion of Bunker and Brown's study could
be amended from "as the public becomes more informed, the demand for surgical
services will increase" (5) into "if the financial barriers to medical care are removed,
the demand for surgical services will increase." This latter interpretation seems to
be confirmed by Bombardier et al. (2), who observed that "the introduction of public
programmes aimed at reducing inequalities in the access to medical care leads to a
large increase in surgical use among disadvantaged groups." She also states that
education has a negative effect on the use of surgical services.
Dick et al. (6) similarly explain the dramatic increase of hysterectomies in the
Canadian province of Saskatchewan between 1964 and 1971 as a consequence of the
introduction of compulsory health insurance in Canada.
In Switzerland, we observed an important decrease in the hysterectomy rate
after a public information campaign (8), which suggests that the more the public is
informed, the less likely it is to ask for surgical care. This conclusion is in accordance
with the findings of the present study.
If we consider the comparison between population and physician consumption
illustrated by the effectiveness index presented in the methodological part of this
paper, it is likely that the Bunker and Brown study has not shown a lack of information
but rather a lack or deficiency of care for the whole U.S. population, due to economic
barriers to medical care and to the lack of universal health insurance.
An intriguing finding in our study seems to be shared by Bunker and Brown:
lawyers seem to have the lowest rate of common surgical procedures in comparison
with other professional groups. To look for an explanation, we drew from the general
population sample of our study a subgroup of liberal professionals, managers, and
their children (N = 590), and we calculated surgical consumption rates in the same
way. This group showed a global overconsumption, as compared to the gold standard
defined as the surgical standardized prevalence of the doctors' population, of ± 25%
(p < .001) while the lawyers showed a nonsignificant overconsumption of only + 5%.
This last result, to be confirmed by other studies, suggests that lawyers seem to
be considered by their physicians as "special patients" and thus that the medical
profession could be more prudent in their evaluation of lawyers' indications for
elective surgery. This is because the lawyer could be a "risky" patient, being potentially
able to cause more legal troubles to the physician than most ordinary patients, should
the surgery result in an adverse event or outcome. The similarity of the prevalence
between physicians and lawyers may also be regarded as indirect evidence that the
physician-patient's consumption could represent a reference use value, in particular
as an indicator of physician-induced demand. In fact, physician behavior does not
appear to be changed significantly in a situation in which the appreciation of risks
and benefits of the procedure could be, for the reasons given above, of equally
important personal value.
Finally, the results seem to indicate that the most coherence exists today regarding
the indications for appendectomy — where differences are small.
Overall, this study suggests that as economic barriers to health care are removed
and qualified information becomes more widely available, demand for surgical ser-
vices may decrease and tend to reach the level of physician-patient consumption.
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